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COURSE DATA

Data Subject

Code 44310

Name Palaeodiversity and evolution of invertebrates

Cycle Master's degree

ECTS Credits 3.0

Academic year 2023 - 2024

Study (s)

Degree Center Acad. Period
year

2200 - Master's Degree in Applied Faculty of Biological Sciences 1 Secondterm

Palaeontology

Subject-matter

Degree Subject-matter Character

2200 - Master's Degree in Applied 6 - Palaeodiversity Optional

Palaeontology

Coordination
Name Department
ROS FRANCH, SONIA 356 - Botany and Geology

SUMMARY

This subject will provide an overview of the great eventsin the history of invertebrates through time. We
will study the main invertebrate phyla from a morphological, systematical and paleoecological point of
view. We will focus on the origin of the groups, the great evolutionary radiations and the extinctions. The
fossil record provides us information on both extinction and diversification processes, showing how the
bal ance between both processesis one of the driving force of evolutionary change.

That iswhy the subject will focus on the great extinction and recovery events throughout the history of
life. The course aims to show the student how the fossil record provides information on evolutionary
processes and the paleoecological conditions in which invertebrates devel oped during the Phanerozoic.

M etazoans currently occupy the majority of the terrestrial and marine habitats; the verification of this fact
in the past is contrasted with the fossil record, which provides us with relevant information about their
past geographical distribution (paleobiogeography). Finally, the fossil record in the sedimentary rocks
offers details about the spatial-temporal distribution of the different groups, alowing usto know the
relative age of the various geological materials and their biostratigraphic correlation over geological time.
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The subject has a theoretical-practical nature. The practical part of the lectures will be dedicated to the
recognition and description of specimens of the different invertebrate groups that appear in the fossi
record, aswell astheir systematic and pal eoecological implications, among other aspects.

PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree

There are no specified enrollment restrictions with other subjects of the curriculum.

Other requirements
There are no specified enrolment restrictions with other subjects of the curriculum.

COMPETENCES (RD 1393/2007) // LEARNING OUTCOMES (RD 822/2021)

2200 - Master's Degree in Applied Palaesontology

- Students should apply acquired knowledge to solve problems in unfamiliar contexts within their field
of study, including multidisciplinary scenarios.

- Students should be able to integrate knowledge and address the complexity of making informed
judgments based on incomplete or limited information, including reflections on the social and ethical
responsibilities associated with the application of their knowledge and judgments.

- Students should communicate conclusions and underlying knowledge clearly and unambiguously to
both specialized and non-specialized audiences.

- Students should demonstrate self-directed learning skills for continued academic growth.

- Students should possess and understand foundational knowledge that enables original thinking and
research in the field.

- Be able to access to information tools in other areas of knowledge and use them properly.

- To be able to assess the need to complete the scientific, historical, language, informatics, literature,
ethics, social and human background in general, attending conferences, courses or doing
complementary activities, self-assessing the contribution of these activities towards a comprehensive
development.

- Be able to communicate and disseminate scientific ideas.

- Be able to apply the research experience acquired to begin the research phase of a doctoral
programme in the field of biodiversity.

- Ser capaces de trabajar en equipo con eficiencia en su labor profesional o investigadora, adquiriendo
la capacidad de participar en proyectos de investigacion y colaboraciones cientificas o tecnolégicas

- Ser capaces de realizar una toma rapida y eficaz de decisiones en situaciones complejas de su labor
profesional o investigadora, mediante el desarrollo de nuevas e innovadoras metodologias de trabajo
adaptadas al ambito cientifico/investigador, tecnolégico o profesional en el que se desarrolle su
actividad.
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- Ser capaces de acceder a la informacion necesaria en el ambito especifico de la materia (bases de
datos, articulos cientificos, etc.) y tener suficiente criterio para su interpretacion y empleo.

- Aplicar el razonamiento critico y la argumentacion desde criterios racionales.

- Capacidad para preparar, redactar y exponer en publico informes y proyectos de forma clara y
coherente, defenderlos con rigor y tolerancia y responder satisfactoriamente a las criticas que
pudieren derivarse de su exposicion.

- Proyectar la inquietud intelectual y fomentar la responsabilidad del propio aprendizaje.

- Asumir el compromiso ético y la sensibilidad hacia los problemas medioambientales, hacia el
patrimonio natural y cultural.

- Conocer y comprender en profundidad la naturaleza de la biodiversidad y sus relaciones
ecosistémicas tanto en la actualidad como en el pasado.

- Conocer y entender la paleodiversidad de los seres vivos, sus relaciones ecosistémicas y la
distribucion paleogeogréfica alcanzada por los principales grupos de seres vivos a lo largo de la
historia de la Tierra.

- Conocer y comprender los eventos biolégicos del pasado, asi como las zonaciones, en el tiempo y
en el espacio, de las biotas en orden a establecer la posicion estratigrafica relativa de las rocas
sedimentarias de zonas geogréficas divesas.

- Conocer y manejar con fluidez, las divisiones de la escala de tiempo geoldgico, y las escalas
bioestratigraficas construidas a partir de diferentes grupos de biotas del registro fésil.

- Desarrollar las habilidades experimentales en el manejo de material y equipos de laboratorio en
paleontologia.

LEARNING OUTCOMES (RD 1393/2007) // NO CONTENT (RD 822/2021)

- To know the main groups of invertebrates in the fossil record, their morphology and systematics, their
mode of life, evolutionary and biogeographic aspects, temporal distribution and main environmentsin
which they lived and evolved during the Phanerozoic.

- Acquisition of knowledge on the main trends that have occurred in the diversity of invertebrates
(extinctions and radiation) and on the changes produced in marine and continental ecosystems over time
and their use to understand the current organic world.

- Evaluation of the temporal and/or ecological significance of each group and its use for dating and
paleoenvironmental interpretation of sedimentary rocks. Emphasisis placed on some characteristic fossils
from successive geological ages and from different paleoecological contexts, which will make it possible
to characterize some of the main milestonesin the history of life on Earth.

- Learning in the use of the fossil invertebrate record as an indicator of climate change at different scales.
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DESCRIPTION OF CONTENTS

1. Introduction

Paleontological record of the main groups of invertebrates in the Proterozoic and Phanerozoic.
Radiations, extinctions and recoveries. Exceptional fossil deposits. Fossilization processes and basic
concepts on biostratigraphy.

2. Porifera and Bryozoa

Morphology, systematics, paleoecology, stratigraphic and geographic distribution, diversity and
evolutionary history (main radiation and extinction events; ecological dominance).

3. Cnidaria and reefs

Morphology, systematics, paleoecology, stratigraphic and geographic distribution, diversity and
evolutionary history (main radiation and extinction events; ecological dominance). Reefs and reef
organisms through time.

4. Brachiopoda

Morphology, systematics, paleoecology, stratigraphic and geographic distribution, diversity and
evolutionary history (main radiation and extinction events; ecological dominance).

5. Mollusca Bivalvia

Morphology, systematics, paleoecology, stratigraphic and geographic distribution, diversity and
evolutionary history (main radiation and extinction events; ecological dominance).

6. Mollusca Cephalopoda

Morphology, systematics, paleoecology, stratigraphic and geographic distribution, diversity and
evolutionary history (main radiation and extinction events; ecological dominance), biostratigraphy.

7. Mollusca Gastropoda and minor groups

Morphology, systematics, paleoecology, stratigraphic and geographic distribution, diversity and
evolutionary history (main radiation and extinction events; ecological dominance).
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8. Echinodermata

Morphology, systematics, paleoecology, stratigraphic and geographic distribution, diversity and
evolutionary history (main radiation and extinction events; ecological dominance).

9. Hemichordata Graptolithina

Morphology, systematics, paleoecology, stratigraphic and geographic distribution, diversity and
evolutionary history (main radiation and extinction events; ecological dominance), biostratigraphy.

10. Arthropoda Trilobita

Morphology, systematics, paleoecology, stratigraphic and geographic distribution, diversity and
evolutionary history (main radiation and extinction events; ecological dominance), biostratigraphy.

ACTIVITY Hours % To be attended

Theory classes 18,00 100

Laboratory practices 10,00 100

Seminars 2,00 100
TOTAL| 30,00

TEACHING METHODOLOGY

It is proposed to teach the course in theoretical-practical classes that will include atheoretical part with
exposition of the subject and related problems through a master class followed by a practical part where
fossil invertebrate materials will be examined and practical problems solved. The exposition of the
concepts will be framed in a particular way for reaching a basic knowledge of the main invertebrate fossil
groups, with special emphasis on the well-represented groups in the fossil record, as well as their
biostratigraphic and paleoecological applications, all framed within the evolution of invertebrate
paleodiversity through time, guided by the main extinctions and radiations of the Phanerozoic.

It is proposed that the course follow a basic taxonomic organization in order to provide students with a
good systematic and morphological base that in turn will be the foundation on which any study of a
phylogenetic, ecological, biostratigraphic, or paleobiogeographic nature can be developed, among other.
Thistype of approach allows the student to acquire basic skills related to the management and
interpretation of the data necessary to address different issues involved in the evolutionary history of
different groups.

To complete the training of students, it is proposed to introduce, in parallel to the taxonomic
development, some standard study cases to demonstrate the applications of fossil invertebrates to broad
concepts such as functional morphology, palaeoecology, evolutionary trends, etc.
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During the development of the course, we will encourage the active participation of studentsin the
classes, with the aim of developing a critical spirit and logical thinking, positively valuing reflective
knowledge about the routine accumul ation of information.

The course will be completed with the attendance to specialized conferences and seminars held in
conjunction with other subjects and with both group and individual student work. In learning, personal
characteristics are what define the basic strategies that each student must explore and enhance to increase
their performance; on the other hand, they must be able to work as ateam.

Teamwork will be carried out in the practical part of the classes, where students must compl ete several
guides, and attend to the material to be examined where they can interact with their classmates, as well as
with the teacher. Regarding individual work, the writing of a short monograph will be proposed from the
beginning of the course, which will be delivered at the end of the course. The topics of these monographs
can be chosen from alist or propose atopic of their own choice, after consultation with the teacher. For
the proposal, development and monitoring of these monographic works, a scheme based on the research
process will be followed that will culminate in the delivery of the written monographs and their oral
presentation in a special class at the end of the course.

EVALUATION

REFERENCES

Basic

- Benton, M.J. & Harper, D.A.T. 2009. Introduction to Paleobiology and the fossil record. Wiley-
Blackwell, 592 pp.

- Boardman, R. S., Cheetham, A. H. & Rowell, A. J. (eds.) 1987. Fossil Invertebrates. Blackwell
scientific Publications, 713 pp.

- Camacho, H.H. & Longobucco, M.I. 2008. Los invertebrados fosiles. Fundacién de Historia Natural
Félix de Azara Vazquez Mazzini Editores, Buenos Aires, 2 volimenes, VI+785 pp.

- Clarkson, E.N.K. 1986. Paleontologia de Invertebrados y su evolucion. Ed. Paraninfo, Madrid, 357 pp.

- Clarkson, E.N.K. 1998. Invertebrate Palaeontology and Evolution. Fourth Edition. Blackwell Science
Ltd., 452 pp.

- Doyle, P. 1996. Understanding Fossils. An Introduction to Invertebrate Palaeontology. John Wiley &
Sons, 409 pp.

- Martinez Chacén, M.L. & Rivas, P. (Eds.) 2009. Paleontologia de Invertebrados. Sociedad Espafiola
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